Renal alpha 1- and alpha 2-adrenoceptor mediated vasoconstriction in dogs: comparison of phenylephrine, clonidine, and guanabenz.
The alpha 2-agonist, guanabenz, increases Na and water excretion with little change in renal blood flow, while clonidine has been reported to cause antinatriuresis proportional to renal vasoconstriction. We hypothesized that clonidine-mediated renal vasoconstriction involves alpha 1-receptors. Dose-response curves were constructed correlating decreases in renal blood flow with doses of phenylephrine, clonidine, and guanabenz injected as boluses into renal arteries of anesthetized dogs. Changes in renal blood flow before and after prazosin, yohimbine or verapamil were recorded. Guanabenz was a 10-fold weaker vasoconstrictor than clonidine, but was still effective when alpha 1-receptors were blocked. Tenfold differences were found between phenylephrine, clonidine, and guanabenz for dependence on alpha 1-receptors. Denervation did not significantly shift the curves. Verapamil markedly attenuated only clonidine and guanabenz, which supported their dependence on calcium channels for vascular smooth muscle contraction. Thus, postsynaptic alpha 2-adrenoceptors can contribute to renal vasoconstriction in the dog but the receptors are either less numerous on the vasculature or are less efficiently coupled to contractile elements than are alpha 1-receptors. Clonidine constricts the renal vasculature through both adrenoceptor subtypes.